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SIC 14 PRELIMINARY REPORT AT-SEA SURVEY 
5 July to 2 6 August 1966 
NON-GRIP ONLY 

This report covers the observations and collections made 
at sea by POBSP personnel on the Southern Island Cruise # 14 
during the period 5 July through 26 August 1966* During this 
period 305.89 hours of diurnal observations and 3052 miles 
were covered. A total of 6143 birds of 34 species were recorded 
and 39 birds representing 15 species were collected (TABLES 1 & 3). 

The Smithsonian POBSP team consisted of Richard Crossin 
(Biologist in Charge), Roger Clapp, Kenneth Balcomb, Walter 
Bulmer, David Hoff, Richard Chandler, Larry Huber, David Pearson, 
and Ralph Schreiber (1st half of the cruise). The SIC cruise 
was made aboard the U.S.N.S. SHEARWATER (T-AG 177). Good cooperation 
was received from the officers and crew members. 

The SIC 14 cruise track differed slightly from the three 

previous two-month trips. During SIC cruises 9, 11, and 13 the 

cruises extended from Oahu to the Southern Grid, through the 

Phoenix Islands to Samoa and return to the Southern Grid, thence 

* 

to one of the Line Islands and return to Oahu. During the present 
cruise the ship proceded directly to the Line Islands (Jarvis) after 
Samoa and thence west to the Southern Grid and return to Oahu. 

The normal route was changed in order to arrive at Howland Island 
during dark of the moon for the purpose of mass banding and * 

























streamering Sooty Terns. Despite the slight variation in routing, 
for the purposes of comparing the avifauna, the present cruise has 
been divided into three sections comparable to that followed in the 
SIC 9» H» and 13 reports as follows: 

AREA A . Honolulu to Southern Grid (Howland-Baker), 5~11 July 1966. 
AREA B . Southern Grid to McKean and Gardner Islands, Samoa, Jarvis 

Island and return to Southern Grid, 23 July to 14 August 1966 
AREA C . Southern Grid to Oahu, 20-26 August 1966. 


AREA A . Total Birds 


SIC 9 SIC 11 SIC 13 SIC 14 

197542 2512 3597 2000 


The lowest number of birds for the last four SIC cruises was 
recorded during the present cruise. This is a direct result of not 
routing through Johnston Atoll during the present cruise as has 
been done on all three previous cruises. Peak bird days were noted 
on 5 July from Oahu southwest and on 9 July between 10 and 8 degrees 
north. Large numbers of birds, usually in feeding flocks with tuna 
schools present, have been sighted at various points between 3°and 
10° N on practically all cruises. During SIC 13, for example, huge 
flocks were noted on 4 April between 6°and 7”4o" N. This productive 

i 

area, apparently the result of current upwelllngs, should be invest¬ 
igated further when a suitable skiff for at-sea collecting has been 
obtained. The presence of large numbers of dark-phase Wedge-tailed 
Shearwaters among the mixed feeding flocks found in the area indicate 
that the birds are likely from - the Phoenix and perhaps the line 
Islands, but collecting large numbers, especially Sooty Terns, should 
produce some positive band recoveries. 
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Aft'S A B. Total Birds. SIC 9. SIC JJ. SIC 13 SIC 14 

9059 2801 3556 546<T 

This section of the cruise Is not exactly comparable with 

previous cruises because Jarvis Island in the Line Islands was visited 

after Samoa instead of a direct return from Samoa to the Southern 

Grid through the Phoenix Islands. Two peak bird days were on 7 and 

10 August upon approach to and departure from Jarvis Island. On 

these two days nearly 64^ of total birds recorded during the 15 days of 

at sea observations in this area were sighted. Approximately 89 ^ 

of the birds seen on these two peak days were Sooty Terns, undoubtedly 

from the large breeding colony on Jarvis Island. Bird numbers 

were unusually low through the Phoenix Islands and north of Samoa. 

AREA C . Total Birds. SIC 9 SIC 11 SIC 15 SIC 14 

6009 2483 10049 683 

Shearwater-Petrels were dominant throughout Area C, accounting 
for over 63 % of total birds. Sooty Terns made up 32^ of total birds. 
Roughly the same percentages of both groups were recorded during the 
first portion of the cruise over this track from 5-11 July 1966. 

Total bird numbers during August were only 38^ of that recorded earlier 
in July. The usual heavy concentrations of feeding flocks were not 
encountered during the return, trip. Moderate numbers of Sooty Terns 
and dark-phase Wedge-tailed Shearwaters were noted on 20 August one 
day north of the Southern Grid (3 Q 30" to 5°N). The area through 
8°-10°N where large numbers of dark-phase Wedgetailed Shearwaters 
were encountered in July was practically devoid of birds on the return 
trip in August. It is possible, however, to pass completely through 
a high density area during the night. The usual dominant species 
(Sooty Terns and Wedge-tailed Shearwaters) were relatively low in 
number, but a great variety of Petrels was encountered. 





















SPECIES ACCOUNTS 


Black-browed Albatross A=0 B=2 C=0 

Two albatrosses tentatively Identified to this species 
were sighted on 7 August about 70 miles SW of Jarvis Island. The 
birds were close enough for good observation, but they showed no 
interest in the ship. 

Wedge-tailed Shearwater A=838 B=8 0=167 

The vast majority of southern hemisphere birds have moved 
north from the breeding grounds. Large numbers of these dark-phase 
birds wereAbetween 8-10 N. Light-phase;were abundant just south 
of Oahu in July, but the ratio changed rapidly to dark-phase and 
practically all birds noted south of 14°N were dark-phase. Only a 
relatively 1 few individuals were recorded on the return trip between 
6 ° and 17°5T, all dark. On 21 August some concentrations of light 
phase birds were noted about 17*18 on ‘ Six non-grid birds of this 

species were collected during the cruise. 

Sootv/Slenderbllled Shearwaters A=4 B=8 0=11 

The few individuals seen of these species are apparently early 

« 

southward migrants# Numbers can be expected to increase greatly 
during September if the 1965 migration period was typical# Individuals 
of both species were tentatively identified during the present cruise • 
Kost, however, were considered to be Slender-billed Shearwaters# 








- 6 - 


Chrlstinas Island Shearwaters A = 2 B = 0 C_0 

Low numbers of this species have been recorded for the second 

s' 

* 

consecutive trip. During the September-October 1965 and. January- 
February 1966 cruises large concentrations were noted between 5° 
and 6° N. 

Newell's Shearwater k= 19 B= 0 C= 7 

This species was irregularly distributed during both the 

•f 

southward and return portions of the cruise between Oahu and the 
Southern Grid. Concentrations (12) were recorded on 6 July between 
19 °- 40 " and 18°N and a lesser number (6) on 10 July between 5°and 7°n* 
On the return trip 6 were recorded on 25 August between 17 and 
l8®-4® N. Moderate concentrations have been noted on previous SIC 
cruises between 5°and 6° N. This area apparently serves as a 
"wintering" areaf 

Pale-footed Shearwater A^= 0 B= 0 C= 1 

A single individual was noted on 20 August just north of 
the Southern Grid. A few birds, invariably singles, are noted each 
trip; Although low in numbers wide distribution throughout the entire 
at-sea area has been recorded* 
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Juan Pernande?: Petrel A=56 B=2 C=36 

White-necked Petrel A= 8 B=0 C= 0 

Pterodroma externa As 0 Bs2 0=73 

White-necked. Petrels in combination of both races were common 
between Oahu 'and the Southern Grid. Only a few sightings were recorded 
south of the grid. Similar distribution, but much lower numbers 
were recorded during April-May 19 66 . Collected specimens of White¬ 
necked Petrels during the present cruise had much of the dorsal 
neck feathers tipped with dark.thus obscuring much of the bright 
white neck area»^hls result of fresh plumage hinders separation 
of the two races in the field and for this reason it was considered 
best to refer to any doubtful birds as Pterodroma externa * A total 
of six specimens was i collected. 

Kermadec Petrel A=0 B=0 C=1 

A single individual was sighted on 20 August one day north of the 
Southern Grid. This species is consistently recorded in low numbers, 

but with wide distribution. 

Phoenix Island/Tahltlan Petrel A=2 B=12 0=10 

Practically all sightings of these species were south of 5°K. 
Individuals of these species have usually been recorded in lower numbers 
except for cruises near Christmas Island where a large breeding colony 
of Phoenix Island Petrels resides# At least three Phoenix Island 
Petrels were noted on Howland during the present cruise and one was 
collected# It had been tentatively agreed upon by most field personnel 


% 
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that separation of Phoenix Island Petrels from Tahitian Petrels 

might he possible at close range in that Tahitian Petrels present a 

brown aspect of the dark plumage, whereas Phoenix Island Petrels 

<£/- 

are dark BBa^coal. However, a Phoenix^Island Petrel collected 
during early morning light showed distinctly brown lying in the 
water as the ship neared for the pickup. Thus the futility of 
attempting to separate these two in the field. A total of 3 Phoenix 
Island Petrels were collected during at-sea operations. 

Park-rumned Petrel A=3 ° c = ° 

Three sightings were recorded on 6 July one day southwest of 
Oahu. At sea records of this species are invariably of low numbers 
except near the breeding islands of the main Hawaiian, 

Solander's Petrel A=1 B=0 0=0 

Good observations of a single individual were obtained on 9 July. 
Sight records of this species have been taken irregularly on the 
project, but no specimens have as yet been collected by the POBSP. 

Herold's Petrel A=0 B=0 0=2 

Two individuals were observed under good viewing conditions 
on 21 August north >of the Southern Grid. This species has been 
recorded irregularly in low numbers, but may be somewhat more 
abundant than positive sightings indicate because of the individual 
variation exhibited in the species creating confusion with other 
similar forms. 
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Cook's Petrel A=0 B=33 0=2 

The majority of birds were seen between Swain's Island and 
Jarvis Island during the period 4-6 August. Most sightings of this 
species have been recorded south of the equator on previous SIC 
cruises. With the aid of collected specimens, personnel on the 
present cruise were able to verify certain field characters which 
allow fairly certain field separation of this species from similar 
small Pterodroma . Two specimens were collected. 

Bonin Island Petrel A= 1 B=0 C= 1 

Black-winged Petrel A=83 B=2 C=33 

Pterodroma hvnoleuca A=18 B=0 C= 8 

The few Bonin Island Petrels were recorded Just south of Oahu. 

Black-winged Petrels were regularly recorded throughout the entire 

l 

at-sea between Oahu and the Southern Grid. The same distribution was 
noted during Aprll-May 1966, but the species was absent from the 
area during the January-March 1966 cruise. The majority of Pterodroma 
hvnoleuca unidentified to race were likely referrable to Black-Winged 
Petrels, i.e., birds not viewed in close enough range to determine 
racial field characters were recorded only as P. hynoleuca . Three 

specimens of Black-winged Petrels were collected. 

« 

Bulwer's Petrel A=10 3=2 0=31 

Scattered sightings were recorded throughout the at-sea area 
with unusually low numbers south of the equator. The only concentration 
was noted on 26 August, the day of arrival in Honolulu. During April" 
May these petrels were abundant from the Line Islands to Oahu. 


t 
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Whlte-throated Storm Petrel A^O B=4 C=0 

Three of the four sightings were recorded on 10 August, the 
first day west of Jarvis Island. One individual came aboard ship 
offshore Jarvis. A small breeding colony may exist on that island. 
The only other sighting was near McKean Island where a few have 
usually been recorded on previous trips. 

Leach's Storm Petrel A=0 B=2 C=0 

whlte-rumned storm petrel A=5 B=34 C=6 

Storm petrel numbers were the lowest recorded on SIC at-sea 
since last September. This would be expected since the dominant 
species (Leach's) would only be represented by a few non-breeding 
birds during July-August. Practically all birds on the present 
cruise were recorded during the period 10-13 August along the equator 
from Jarvis to the Southern Grid. The one Leach's Storm Petrel •* 
collected was an immature suggesting that summer birds are likely 
subadults passing the prebreeding time in the "wintering" area. At 
least one good sighting occurred of a bird tentatively identified 
as a White-bellied Storm Petrel. 

Red-tailed Tronlcblrd A=15 B=40 C= 8 

Formal distribution of single scattered sightings was recorded 
over the at-sea except for concentrations upon approach to and 
departure from Jarvis Island where a very large breeding population 
exists. A total of three specimens was collected during the survey. 


f 









•White-tailed Tronicblrd 


A=10 B=16 G=3 


Approximately the same distribution pattern as all previous 
SIC surveys was noted again this cruise, l.e., a few scattered 
individuals throughout the at-sea with higher numbers near Samoa 
and the Hawalin Islands. Both these areas serve as breeding grounds 
for the species. Two specimens were collected. 

Blue-faced Boobv k=0 B=102 C=0 

Practically all sightings ( 93%) were recorded on 7 and 10 August 
upon approach to and departure from Jarvis Island. Jarvis probably 
retains one of the largest breeding colonies throughout the area of 
Interest. 

Brown Boobv A^O B=6 C=1 

This species is usually recorded only near Islands. During the 
present cruise all six sightings in area B were made on 7 and 10 August 
approaching and leaving Jarvis Island. None were observed just 
north of Samoa where the species has been encountered on previous 
SIC cruises. 

Red-footed Booby A^4 B=l40 C=4 

Approximately 70% of the birds In area B were recorded on 2 August 
throughout the day of departure from Samoa. The majority of the rest 
were noted near Jarvis Island on 10 August. 
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Gregt Frlp^.teblrfl A=1 B= 8 C=1 

Lesser Fri^t^blrti A=0 B=30 C=0 

frlgatebirfl soec les k=2 B=54- C=0 

The majority of birds Identified as Lesser Frlgateblrds 
was seen near Mckean Island on 23 July. An enormous breeding 
colony is presently based on that Island. Most of the unidentified 
frlgateblrds were recorded near Jarvis Island and are likely a 
combination of the two species, both of which are breeding there 
in moderate numbers. Three Lesser Frlgateblrds were collected during 
the cruise. 

Golden Plover A=0 B=0 0=6 

Two birds each were recorded on 20, 22, and 24 August enroute 
from the Southern Grid to Oahu. These are in all llkelyhood early- 
southward migrating individuals from the northern breeding grounds. 
One specimen was collected. 

Huddv Turnstone A=0 B=0 0=3 

As with the previous species, the only sightings were recorded 
between the Southern Grid and Oahu on the return portion of the 
cruise.These likewise probably represent early southward migrants 
from the breeding grounds. 

Brlstle-thished Ourlew A=0 B=4 0=0 

One bird was sighted south of McKean Island on 25 July and 
three others on 11 August one day west of Jarvis. The latter 
sightings were probably southward migrants since this species 
apparently exhibits little Interisland movement except during 
migration. 
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Pomarlne Jaeger A=0 B=0 0-1 

A single individual was seen on 22 August between Oahu and the 
Southern Grid. One other unidentified jaeger was recorded on the 

same day. 

Sootv Tern A=563 B=2543 0=215 

The majority of birds in areas A and C were recorded just south 
of Oahu on 5 July and 25 August. Roughly 80$ of the birds in area 
B were recorded on 7 and 10 August upon approach to and departure 
from Jarvis Island where a large colony (ca» 500 , 000 ) is presently 
in the late stages of a breeding cycle. Density was unusually low 
through the Phoenix Islands during the present cruise. Throughout 
the total at-sea Sooty Terns were the dominent species and accounted 
for about 54$ of all birds seen. Exactly the same percentage of 
total birds was referrable to Sooty Terns during the Aprll-May 
1966 SIC cruise, but total number of all birds were nearly three 
times greater. Five Sooty Terns were collected during the present 

cruise. 

Grav-backed Tern A=0 B=9 0=0 

All 9 birds were recorded, near McKean Island on 25 July. 

The large colony was engaged in a breeding cycle on that island during 
July. Numbers are generally much higher with more widespread 
distribution throughout the Phoenix Islands. 
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Cornmon Noddy A=50 B=212 C=0 

All sightings occurred near major breeding islands: Samoa and 
Oahu. Similar distribution has consistently been noted on all 
previous cruises. 

White-canned (Hawaiian) Noddy A=1 B=30 0=0 

This species exhibits the same type of at-sea distribution as 
Common Noddies# The single sighting in area A was recorded just 
south of Oahu; all 30 birds in area B were seen in one flock north 

of Samoa on 2 August# 

Blue-gray Noddy A=0 B=5 0=0 

All five birds were seen close to McKean Island on 23 July# The 
large population on McKean was in the midst of a breeding cycle 
at that time. Like the other two noddies, at-sea distribution 
has been consistently confined to within a few miles of a breeding 
island# ‘One specimen was collected near McKean# 

White (Palry) Tern A=10 B=110 0=0 

The majority of birds were recorded on 27 July and 2 August upon 
approach to and departure from Samoa# At-sea distribution is much 
more widespread than the noddies# Scattered sightings were recorded 
throughout the entire route from Oahu to the Southern Grid# 

An unusual flock composed of 29 Kalry Terns, 4-4 Sooty Terns, one 
Common Noddy and two Sooty/Slender-billed Shearwaters was observed 
on 6 August about 210 miles southwest of Jarvis Island# 










Table 1. Summary of SIC Non-Grid. Pelagic Observations, 5 July to 

26 August 1966. 


A. Oahu to Southern Grid (Howland-Baker) 5-11 July 1966. 

M m* 


D^ite 

Ho. Miles 

No. Hours 

Ho. ' 

Birds No# Srecies 

5 July 

26 

2.33 

608 

7 

6 July 

132 

13.30 

224 

12 

7 July 

136 

. 13.12 

141 

8 

8 July 

126 

12.93 

238 

6 • 

9 July 

138 

1 2.82 

610 

10 

10 July 

124 

12.53 

118 

12 

11 July 

125 

12.40 

•61 


TOTALS 

810 

79.45 

2000 

19 ( 9 . 0 /day) 

• B. 

Southern 1 

Grid to Samoa 

and 

return via Jarvis Is 


23 

July 

38 

3-95 

64 

9 

25 

July 

72 

. 5.58 

127 

9 

26 

July 

63 

5.40 

4 

2 

27 

July 

118 

11.68 

142 

7 

28 

July 

107 

11.60 

19 

4 

2 

August 

August 

84 

7.51 

380 

5 

3 

73 

6.30 

79 

6 

4 

August 

116 

11*68 

11 

2 

5 

August 

104 

n .30 

16 

6 

6 

August 

98 

11.91 

221 

9 

7 

August 

87 

8 • 60 

1395 

12 

10 

August 

111 

9.93 

804 

12 

11 

August 

116 

12.13 

121 

7 

12 

August 

136 

12.23 

* 63 

8 

13 

August 

125 

12.27 

14 



TOTALS 

1448 

142.07 

3460 

24 (6.7/day) 







































Table 1 (continued). Summary of SIC Non-Grid Pelagic Observations, 

5 July to 26 August 1966. 


c. 

Southern 

Grid to Oahu, 

20-26 August 1966. 

Pate No 

* Miles 

No. Hours 

No. Birds 

No. Suedes 

20 August 

123 

12.15 

220 

14 

21 August 

122 

12.20 

63 

10 

22 August 

122 

12.27 

39 

11 

23 August 

109 

12.38 

49 

7 

24 August 

113 

12.47 

61 

9 

25 August 

113 

12.72 

211 

9 

26 August 

-22 

10.18 

40 

J5 

TOTALS 

794 

84.37 

683 

21 (9.4/day) 

GRAND TOTAL 3052 

305*89 

6143 

34 


« 










Table 2. Diurnal density of Species Groups (Non-Grid) SIC 14, 

5 July to 2 6 August 1966. 

Species Group No. Birds Blrds/Sa. Kile # Total Birds 


Albatrosses 

2 

.001 

.03 

Shearwater-Petrel 

1625 

.266 

26.37 

Storm Petrel 

58 

.019 

.95 

Terns 

* 

3754 

.411 

61.11 

Tropicbirds 

97 

.016 

1.57 

Boobies 

262 

.044 

4.36 

Frigatebirds 

96 

.008 

1.56 

Shorebirds 

13 

.004 

.21 

Jaegers 

2 

.001 

.03 

Miscellaneous 

2^4 

.038 

JL&.L 

TOTALS 

6143 

.804 

100.00 









Table 3. 


Species 


Diurnal abundance of species At-Sea (Non-Grid) 

SIC H, 5 July-26 August 1966. 

Status 

Number over 

No. Birds Blrds/Llnear Mile Collected Aorll-Mav 


Black-browed Albatross 2 
Wedge-tailed Shear. 1013 
Sooty/Slender-billed Shear. 17 
Christmas Island Shear. 2 
Newell's Shearwater 26 
Pale-footed Shearwater 1 
Juan "Fernandez Petrel 94 
White-necked Petrel 8 

Pterodroma externa 75 
Kermadec Petrel 1 
Phoenix I./Tahitian Petrel 24 
Dark-rumped Petrel 3 
Solander's Petrel 1 

Herald's Petrel 2 
Cook's Petrel 35 
Bonin Island Petrel 2 
Black-winged Petrel 118 
Pterodroma hvnoleuca 26 
Pterodrome species 85 
Bulwer's Petrel 43 
Shearwater-Petrel 49 
White-throated Storm Petrel 4 
Leach's Storm Petrel 2 
white-rumped storm petrel 45 
storm petrel species 7 
"Red-tailed Troplcblrd 63 
White-tailed Tropicbird 29 
troplcblrd species 5 
Blue-faced Booby 102 
3rown Booby 7 
Red-footed Booby 148 
booby species 5 
Great Frigateblrd ^ 10 
Lesser "Frigateblrd ' 30 
frigateblrd species 56 
Golden Plover 6 
Ruddy Turnstone 3 
Bristle-thighed Curlew 4 
Pomarine Jaeger 1 
jaeger species 1 
Sooty Tern 3321 
Grey-backed Tern 9 
Common Noddy 262 
White-capped (Hawailn) Noddy 31 
Blue-gray Noddy 5 
White (Pair],'') Tern 120 
tern species 6 
bird species 234 

TOTALS 61 43 


Less than .001 

0 


.332 

6 

- 

.006 

0 

- 

Less than .001 

0 

- 

.009 

1 

- 

Less than;:.001 

0 

- 

.031 

0 


. .003 

0 

- 

.025 

6 


Less than .001 

0 

- 

.008 

3(P.alba) 


Less than .001 

0 


" " .001 

0 

+ 

" ” .001 

0 


.01 1 

2 

+ 

Less than .001 

0 

- 

.039 

3 


.009 

0 

- 

.028 

0 

♦ 

.014 

0 

- 

.016 

0 

- 

.001 

1 

♦ 

Less than .001 

1 


.015 

0 

- 

. >■'< .002 

0 

T 

.021 

3 

+ 

.010 

2 

- 

.002 

0 

& 

.033 

0 

+ 

.002 

0 

- 

.048 

0 

- 

.002 

0 


.003 

0 

- 

.010 

3 

♦ 

.018 

0 

- 

.002 

1 


Less than .001 

0 

- 

.001 

0 

- 

Less than .001 

0 

- 

" " .001 

0 

- 

1.088 

5 

- 

.003 

0 

- 

♦ 086 

0 

- 

.010 

0 

- 

.002 

1 

- 

.039 

1 

- 

.002 

0 

- 

.077 

2. 

± 

2.013 

39 

- 















Table 4. SIC 14 At-Sea painted or color-tagged birds observed, 

July-August 1966.^ 

Miles 

from 

I>ate Color-tag longitude Origin 

Blue-faced Booby 10 August Red paint 00°-22"S 160°-16"'W 14 

(applied 

on 

Jarvis) 


Blue-faced Booby 10 August Red paint 00°-19"S l60°-57"W 55 

ad. (applied 

on 

Jarvis) 


for other streamer sightings of SIC 14, see Grid reports for 
July and August 1966 . 
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SOUTHERN GRID 

PRELIMINARY REPORT AT-SEA SURVEY NO. 9 

lU-19 August 1966 

This report is based upon the observations and collections made within the 
Southern Grid area during the period lli-19 August 1966* The cruise track for 
the present survey was similar to that followed during July 1966.(Figure l). 

This type of grid pattern is quite suitable when mass banding and streamering 
operations are being carried out on Howland in that the maximum results can be 
obtained from both the island and at-sea work with the limited time and man-power 
available* When Sooty Terns are not breeding on Howland and only a brief survey 
of the island is needed, aryj? entirely different grid pattern is recommended* 

Since only approximately half the time as that allowed during the July survey 
was available for August grid work, the present survey was not nearly as adequate. 
An attempt was made, however, to cover as much area as time permitted in all 
major directions out from Howland* 

The Smithsonian survey party included Richard Grossin (Biologist in Charge), 
Roger Clapp, Kenneth Balcomb, Walter Bulmer, David Hoff, Richard Chandler, Lariy 
Huber, and David Pearson. The grid cruise was made aboard the U*S.N.S. SHEARWATER 
(T-AG 177). Some misunderstanding by the Master concerning operational procedure 
during grid survey work occurred, but did not affect the results of the present 
cruise* 

Diurnal operations were maintained from sunrise to sunset, except during 
island operations* During the grid period a total of 53U miles and 6U hours of 
diurnal observations were completed (Table 1)* A total of k09$ birds of 20 species 



were recorded and 21 birds of 6 species were collected. Throughout the grid cruise 
seas were too rough to use the small skiff for collecting purposes. However, 
collecting was deliberately kept to a minimum throughout most of the survey because 
of more fruitful results obtained in the form of streamer sightings. Invariably 
flocks could only be approached once before scattering. During this brief approach 
the observer must decide whether to attempt collecting or spend the time quickly 
glassing as many birds as possible in search of streamers. The second course 
was usually followed and a total of 33 blue-streamered Sooty Terns were recorded 
during the six day survey (Table 5). Most of these sightings were made on 17 
August W-SW of Howland. This area is not considered to be frequented by the 
apparent majority of Howland birds, but rather all conditions(following seas, wind 
and light) were favorable for approach to and surveylance of flocks throughout 
the morning and early afternoon of 17 August. 

Nocturnal observations were maintained from sunset to sunrise or approach to 
islands. A total of 5UU miles and 59 hours were completed during the grid period. 
Only 232 birds of 10 species were recorded, the majority of these were Sooty Tor ns 
upon close approach to Howland Island. The pattern appeared similar to that 
encountered during July in that the vast majority of Sooty Terns returned to the 
island at dusk from all points of the grid and left during early dawn. No birds 
were collected during nocturnal operations. 

Density (birds/linear mile) dropped to 7.68 from a high of 10.39 recorded 
during July. This is considered a direct result of comparably less survey time 
spent in close proximity to Howland Island during the present cruise. Flocks 
encountered throughout the survey were entirely of Sooty Terns, frigates, and 
boobies. Sooty Terns represented 83*6$ of all birds in flocks (Table 6); not a 


























- 3 - 


single shearwater-petrel was encountered in flocks during the survey* Bird 
numbers (especially in the form of feeding flocks) usually dropped off drastically 
between 30 and I 4 O miles outward from Howland* The species composition, distribution 
of birds within the grid, direction and time of movements, and numerous sightings 
of Howland marked birds all point to an August grid avifauna composed almost 
entirely of Howland-based breeding birds. Although this might be a patently 
obvious and expected conclusion, I know of no other instance during the course 
of the project whereby at-sea operations have been able to determine the exact 
origin of large numbered of Central Pacific breeding birds with any such degree 
of certainty* The importance of color-streamered birds cannot be overemphasized* 
Roughly 38,000 Sooty Terns have been streamered on Howland to date. If segments 
of the tern colony continue to breed as it now appears they will, banding and 
streamering operations should be continued during forthcoming cruises* 


« 



SPECIES ACCOUNTS 


Wedge-tailed Shearwater (1+1 nocturnal) 

Throughout the previous year, Wedge-tailed Shearwaters have consistently 
been one of the dominant Procellarids in the grid avifauna and such low numbers 
as were recorded during the present survey have not been previously noted. 

Their absence from the grid at this time cannot be explained since they were 
abundant last September and small numbers of dark-phase southern island birds 

o 

were noted north of the grid^ca. 5 N on 20 August 1966* Both birds recorded 
in the grid were dark phase. 

Sooty/Slenderbilled Shearwater ( 1 ) 

A single bird tentatively identified as a Slender-billed Shearwater was noted 
on 18 August* If last years migration was typical, huge numbers of southward 
migrating birds of both species can be expected in the grid next month. 

Juan Fernandez Petrel (2) 

A single bird identified to this race and another Pterodroma externa 
unidentified to race were recorded in the grid* Only a few were noted last 
month* This species was recorded in low numbers during the previous year usually 
during migration to and from the southern hemisphere breeding grounds* 

Phoenix Island/Tahitian Petrel (3) 

Both species are known to occur irregularly on the grid area, but Phoenix 
Island Petrels are probably the more common* Specimens have now been collected 
on both Howland and Baker and the species appears to be an uncommon, but regular 
visitor to the grid area* 
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Black-winged Petrel (21) 

Absent in the grid from January through May 1966, a considerable buildup in 
numbers of this species occurred in July when 87 were recorded. Reduced numbers 
during the present survey may indicate that the birds move leisurely through the 
grid to “wintering 11 areas farther north. Small numbers may also winter in the 
grid since they were present throughout last fall. 

Cook f s Petrel (5) 

This species was first recorded in the grid during April 1966 when 2 specimens 
were collected. None were recorded last month, but their presence might have gone 
unnoticed due to confusion with races of Pterodroma hypoleuca . 

Bulwers Petrel (2) 

Consistently recorded in low numbers except during March 1966 when large 
numbers of migrating birds moved through the grid. 

White-throated Storm Petrel ( 2 3 nocturnal) 

Recorded in very low numbers in September 1965, May and July 1966. If distribution 

over the past year has been normal, a few stragglers can be expected regularly 

throughout summer and early fall months. During this period Leach 1 s Storm Petrels 

are present in their lowest numbers. 

« 

Leach 1 s Storm Petrel (l) 

white-rumped storm petrels (27 + 7 nocturnal) 

A single Leach*s Storm Petrel was collected on 17 August* The bird was a 
subadult and is presumed to be representative of the small “summering 11 population 
in the grid which does not migrate north during the species prebreeding year (s)* 

Most of the 3U other unidentified white-rumped storm petrels were probably Leach's. 

A few individuals were tentatively identified to Wilson's Storm Petrel. 

















Red-tailed Tropicbird (13) 

Approximately the same number was recorded during the July survey. The 
increased numbers recorded in the grid during the July-August 1966 surveys are 
considered to be the result of buildup in the breeding population on Howland 
Island. One specimen was collected. 

White-tailed Tropicbird (2) 

Except for higher concentrations during October-November 1965* this species 
has consistently been recorded in low numbers or absent on all cruises to date. 

Blue-faced Booby (131 + 3 nocturnal) 

Density dropped from 0.388 in July to 0.2U5 during the present cruise. This 
reflects decreased grid activity near Howland Island rather than any decrease 
in bird numbers since numbers on Howland have remained much the same throughout 
the present breeding season* A blue painted adult was recorded approximately 
10 miles NE Howland on 18 August and a blue-streamered immature on the same day 
at 27 miles NE Howland. The majority of grid sightings occurred in close proximity 
to Howland Island during the period lii-17 August as consecutive grid legs were 
begun each day starting from that island. Up to a dozen immature birds invariably 
accompanied the ship out from Howland, some remaining with it as far as 20 miles 
out. Some individuals may have learned that flying fish are stirred up by the 
ship. 

Brown Booby (U i 1 nocturnal) 

Three of the four sightings were recorded on Hi August between Howland and Baker. 
The greater numbers recorded last month were correctly attributed to increased 
activity near the two islands. 











Red-footed Booby (31 t 2 nocturnal) 

Over 6l% (19) of the sightings were recorded in one large mixed feeding flock 

approximately Hi miles SE Howland on 15 August. Most other birds of this species 

were also recorded in mixed feeding flocks. 

Great Frigatebird (7) 

Lesser Frigatebird (15?) 

unidentified frigatebirds (362 i 3 nocturnal) 

Frigatebirds were invariably associated with Sooty Tern feeding flocks and 

practically all frigatebird sightings were in such flocks. Over kh% of frigatebirds 

were recorded on lU August between Howland and Baker. Great Frigatebirds comprised 

less than 5% of all identified birds, a figure closely comparable to the actual 

numbers of the two species presently breeding on Howland Island. The large numoef 

of birds unidentified to species resulted from scanty attention during observations 

of feeding flocks when search for blue-streamered Sooty Terns was connsidered more 

important. One Great Frigatebird and two Lesser Frigatebirds were collected during 

grid operations. 

Golden Plover (5) 

Ruddy Turnstone (3) 

Wandering Tattler (2) 

The expected increase of shorebirds with the advent of fall migration is now 
becoming apparent. Only three shorebirds were recorded during July. Increased 
numbers can be expected during the forthcoming months. One Wandering Tattler 
was collected during the present cruise. 

Sooty Tern (3303 + 181 nocturnal) 

This species was again dominant during every day of the cruise and accounted 
for 80.of total birds (diurnal and nocturnal). This was roughly 10^ lower 
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than during the July cruise* Density (birds/linear mile) showed a similar 
drop from 8*91 in July to 6.19 during the present cruis^but present lower figures 
are considered a reflection of decreased activity in the grid^especially near the 
islands. Birds were abundant in all sectors of the grid with peak days on Ik 
August between Howland and Baker and on 17 August W-SW of Howland. The percentage 
of streamered birds in the Howland breeding colony is now great enough to where 
it is more profitable to carefully scan flocks for marked birds than to attempt 
collecting in hopes of taking banded birds. Of l£ birds collected, one was banded 
(Howland). A large portion of the chicks on Howland Island are beginning to fly 
and immatures were recorded in the grid for the first time during the present 
breeding season. Apparently immatures leave the grid area and do not return until 
the adult stage is reached. Immatures noted at sea during the present cruise 
were always accompanied by adults, presumably parent birds. This is especially 
noticeable when any immature leaves a feeding flock to investigate the ship in 
that an adult bird is sure to follow close behind, invariably calling loudly. 

The Sooty Tern was the only tern species recorded in the grid during the present 
survey, except for a questionable sighting of a Fairy Tern during nocturnal observations. 
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Figure 1. Southern Grid No. 9 cruise track, li|-19 August 1966. 


Scale; 2 inches s 60 miles at 0° latitude. 











































TABLE 1. Summary of Southern Grid observations during the period lh-19 August 1966. 


DIURNAL 

Date Mo. Miles No. Hours No. Birds No. Species 


1U August 

68 

10.1;2 

1360 

11 

15 August 

91 

10.83 

716 

10 

16 August 

92 

10.67 

395 

12 

17 August 

108 • 

11.18 

856 

13 

18 August 

76 

9.02 

572 

7 

19 August 

99 

12.03 

200 

9 

TOTALS 

53U 

61;. 15 

h099 

20 (10.3/day) 



NOCTURNAL 


13-lU August 

12i; 

11.70 

99 

k 

15-16 August 

109 

11.67 

h9 

5 

rt-/7 

August 

118 

11.88 

36 

8 

17-18 August 

69 

11.83 

39 

1 

18-19 August 

121; 

11.97 

9 

2 

TOTALS 

Shk 

59.05 

232 

10 QluO/night) 

GRAND 

TOTALS 

1078 

123.20 

U331 

i 

20 

















TABLE 2. Diurnal density of Species Groups in the Southern Grid, 14-19 August 1966. 


Species Group 

No. Birds 

Birds/Sq. Mi. 

Est. Pop. for 
67,600 Sq. Mi. 

% Total Birds 

S he arwa t er -Pe tre 1 

L9 

0.0L6 

3110 

1.20 

Storm Petrel 

30 

0.0^6 

3786 

0.73 

Terns 

3303 

2.062 

139,391 

80.58 

Tropicbirds 

15 

O.Olli 

9L6 

0.37 

Boobies 

166 

0.156 

10,51t6 

L.05 

Frigatebirds 

526 

0.2i|6 

16,630 

12.83 

Shorebiirds 

10 

0.019 

128L 

0.2L 

TOTALS 

k099 

2.599 

175,693 

100. 00% 
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TABLE 3. Diurnal abundance of Species in the Southern Grid, 14-19 August 1966. 

Status over 

Species No. Birds Birds/Linear Mile No. Coll , last month. 


Wedge-tailed Shearwater 

H 

.002 

0 

- 

Sooty/Slender-billed Shear. 

i 

.002 

0 

0 

Juan Fernandez Petrel 

2 

.oou 

0 

- 

Phoenix Island/Tahitian Pet. 

3 

.006 

0 

4 

Black-winged Petrel 

21 

.039 

0 

- 

Cook's Petrel 

5 

.009 

0 

4 

Pterodroma species 

13 

.02U 

0 

+• 

Bulwers Petrel 

2 

O 

o 

• 

0 

- 

Shearwater-Petrel 

1 

.002 

0 

- 

White-throated Storm Petrel 

2 

o 

O 

. 

0 

0 

Leach's Storm Petrel 

1 

.002 

1 

- 

white-rumped storm petrels 

27 

.051 

0 

- 

Rei-tailed Tropicbird 

13 

.02U 

1 

4 

White-tailed Tropicbird 

2 

-3- 

o 

o 

* 

0 

4 

Blue-faced Booby 

131 

.215 

0 

- 

Brown Booby 

k 

.007 

0 

- 

Red-footed Booby 

31 

.058 

0 

- 

Great Frigatebird 

» 

7 

.013 

1 

- 

Lesser Frigatebird 

157 

.29U 

2 


frigatebird species 

362' 

.678 

0 

- 

Golden Plover 

5 

.009 

0 

* 

Ruddy Turnstone 

3 

.006 

0 

4 

Wandering Tattler 

2 

O 

o 

• 

1 

4 

Sooty Tern 

3302 

6.185 

15 

- 

Totals 

h099 

7.676 

21 
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TABLE U. Nocturnal abundance of species in the Southern Grid, 

13-l)| -18-19 August 1966. 


Species No* 

Birds 

Birds/Linear mile 

No* Collected 

Wedge-tailed Shearwater 

1 

.002 

0 

Pterodroma species 

2 

-3 

O 

O 

0 

0 

Shearwater-Petrel 

1 

.002 

0 

White-throated Storm Petrel 

3 

„oo6 

0 

white-rumped storm petrels 

7 

• 

.013 

0 

storm petrel species 

2 

-3- 

O 

O 

• 

0 

Blue-faced Booby 

3 

.006 

0 

Brown Booby 

1 

.002 

0 

Red-footed Booby 

2 

O 

O 

• 

0 

frigatebird species 

3 

.006 

0 

Shorebird species 

1 

.002 

0 

Sooty Tern 

181 

.333 

0 

Fairy Tern ? 

1 

.002 

0 

bird species 

2k 

.oUU 

0 

TOTALS 

232 

•U 30 

0 


9 









TABLE 5- 



Banded and/or Color-marked birds observed or collected within 
the Southern Grid, 14-19 August 1966. 


Streamer 


Species 

Age 

Date 

or Band 

Latitude 

Longitude 

Origin 

Blue-faced Booby 

Ad. 

18 August 

Blue 

Paint 

00-46N 

17 6-48W 

Howland 

Blue-faced Booby 

I mm. 

18 August 

Blue 

Streamer 

00-59N 

176-14* 

Howland 

Sooty 

Tern 

Ad. 

111 August 

Blue 

Streamer 

00-3IN 

176-36* 

Howland 

Sooty 

Tern 

Ad. 

lU August 

Blue 

Streamer 

00-30N 

176-35* 

Howland 

Sooty 

Tern 

Ad. 

15 August 

Blue 

Streamer 

00-40N 

176-27* 

Howland 

Sooty 

Tern 

Ad. 

16 August 

Blue 

Streamer 

00-34N 

17 6-40w 

Howland 

Sooty 

Tern 

Ad. 

1? August 

Blue 

Streamer 

00-40N 

176-48* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00 -42N 

176-47W 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-42N 

17 6-47W 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-46N 

176-43* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-46N 

176-43W 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-46N 

176-43* 

Howland 

Sooty 

Tern 

Ad. 

17 Augisst 

Blue 

Streamer 

00-43N 

176-49* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

QO-42N 

176-52* 

Hewland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-40N 

176-57W 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-39N 

176-59* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-39N 

176-59* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-39N 

176-59* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-38N 

177-01* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-37N 

177-04* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-37N 

177-04* 

Howland 

Sooty 

Tern 

Ad.' 

17 August 

Blue 

Streamer 

00-3 7 N 

177-04* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-35N 

177-08* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-26N 

177-22* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-25N 

177-24* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-22N 

177-30* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-22N 

177-30* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-22N 

177-30W 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-21N 

177-34* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-21N 

177-34* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-21N 

177-64* 

Howland 

Sooty 

Tern 

• 

Ad. 

17 August 

Blue 

Streamer 

00-20N 

177-37* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

.Blue 

Streamer 

00-20N 

177-37* 

Howland 

Sooty 

Tern 

Ad. 

17 August 

Blue 

Streamer 

00-19N 

177-39* 

Howland 

Sooty 

Tern 

Ad. 

19 August 

Blue 

Streamer 

01-29N 

177-00* 

Howland 

Sooty 

Tern 

Ad. 

111 August 

843-38286 

00-11N 

176-30* 

Howland 


Distance 

from 

Origin 

10.0 

27.0 

17.6 

16.6 
16.0 
lit. 6 
12.6 
12.0 
12.0 

4.5 

4.5 

4.5 

12.0 

14.5 
20.0 
22.0 
22.0 
22.0 
24.0 
28.0 
28.0 
28.0 

32.5 

49.5 
51.0 
58.0 
58.0 
58.0 

62.5 

62.5 

62.5 

65.5 

65.5 

66.5 

46.5 

38.0 
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TABLE 6. Diurnal abundance of flocks in the Southern Grid, ll*-19 August 1966. 


Date 

No. Flocks 

No. Birds 

% Shearwater-Petrel 

% Tern 

lii August 

20 

111*8 

0 

80.56 

15 August 

16 

6 3h 

0 

79.02 

16 August 

10 

% 

325 

0 

68.62 

17 August 

32 

688 

0 

93.90 

18 August 

18 

332 

0 

97.00 

19 August 

3 

159 

0 

61*. 28 

TOTALS 

99 

3286 

Ave. 0% 

Ave. 83*60$ 


t 


f 











Table 7* Bird Density (Birds/Linear Mile) by Square Degre 


Species and/or Species Group 

Wedge-tailed Shearwater 
Sooty/Slenderbilled Shear*, 
Total Shearwaters 
Pterodroma externa 
other large Pterodroma 
Pterodroma hypoleuca 
other small Pterodroma 
unidentified Pterodroma 
Bulwers Petrel 
Total Petrels 
Shearwater-Petrel 
White-rumped Storm Petrel 
other storm petrels 
Total storm petrels 
Total Procellariformes 
Red-tailed Tropicbird 
White-tailed Tropicbird 
Total Tropicbirds 
Blue-faced Booby 
Erown Booby 
Red-footed Booby 
Total Booby 
Great Frigatebird 
Lesser Frigatebird 
Unidentified Frigatebirds 
Total Frigatebirds 
Golden Plover 
Ruddy Turnstone 
Wandering Tattler 
Total Shorebirds 
Sooty Tern 

Grand Total 


B_ 

C_ D_ 

E_ 

L 

• 000 

.000 .000 

.000 

.000 

.000 

.000 .000 

.000 

.000 

.000 

.000 .000 

.000 

.000 

.000 

.000 .000 

.000 

.000 

.000 

.000 .020 

.000 

.015 

•000 

.000 .000 

.071 

.000 

.000 

.000 .000 

.071 

.030 

.000 

. 011 + . 01+0 

.211+ 

.030 

.000 

.000 .000 

.000 

.000 

.000 

. 011 + .059 

.357 

.076 

.000 

.000 .020 

.000 

.000 

.105 

.101 . 01+0 

.285 


.000 

.000 .000 

.000 

.015 

.105 

.101 .01+0 

.285 

.061 

.105 

.116 .118 

.61+3 

.136 

.000 

.029 .020 

.071 

.030 

.000 

.000 .000 

.000 

.000 

.000 

.029 .020 

.071 

.030 

.053 

.058 .020 

.000 

.000 

.000 

.000 .000 

.000 

.000 

.000 

.029 .000 

.000 

.000 

.0 53 

.087 .020 

.000 

.000 

.000 

.01+3 .000 

.000 

oOOO 

.000 

.232 .020 

.071 

.182 

.000 

.11+5 .000 

.000 

.091 

.000 

.1+20 .020 

.071 

.273 

.000 

.000 .000 

.000 

.000 

•053 

.011+ .000 

.000 

.000 

.000 

.000 .000 

.000 

.000 

.053 

.011+ .000 

.000 

.000 

l.hlk 

1.725 .000 

.35 7 

6 . 36 U 


1.681+ 2.391 .176 l.U+3 6.803 


and by Concentric Circles in the Southern Grid 11+-19 August 1966 


G__ 

H_ 

K_ 

L__ 

0-30 

30-60 

60-110 

Total 

.000 

.000 

.000 

.01+5 

oOOO 

.000 

.005 

.002 

.005 

.000 

.000 

.000 

.000 

.008 

.000 

.002 

.005 

.000 

.000 

. 01+5 

.000 

.008 

.005 

.001+ 

.005 

.000 

.020 

.000 

.005 

.008 

.000 

.001+ 

.005 

.000 

.000 

.000 

.005 

.008 

.005 

.006 

. 0 U 6 

.111 

.11+0 

.000 

.050 

.078 

.00 5 

.039 

.000 

.000 

,000 

.091 

.000 

.016 

.015 

.009 

.000 

. 071 + 

.000 

.136 

.000 

.016 

.053 

.021+ 

.000 

.000 

.01+0 

.000 

.005 

.008 

.000 

.001+ 

.056 

.185 

.200 

.227 

.060 

.132 

.082 

.086 

.000 

.000 

.000 

.000 

.000 

.000 

.005 

.002 

.032 

-.037 

. 01+0 

.000 

.035 

.031 

.082 

.052 

.000 

.000 

.020 

.000 

.000 

.008 

.005 

.001+ 

.032 

-.031 

.060 

.000 

.035 

.039 

.087 

.056 

.093 

.222 

.260 

.212 

.095 

.178 

.180 

.11+8 

.023 

.037 

.020 

.000 

.02 5 

.039 

.015 

.021+ 

.000 

.000 

.01+0 

.000 

.000 

.008 

.005 

.001+ 

.023 

.037 

.060 

.000 

.025 

.01+6 

.020 

.028 

.560 

.037 

.060 

.000 

.603 

.062 

.015 

. 21+5 

.018 

.000 

.000 

.000 

.020 

.000 

.000 

.008 

. 131 + 

.000 

.000 

.000 

.11+6 

.000 

.010 

.058 

.713 

.037 

.060 

.000 

.768 

' .062 

.021+ 

.311 

.011+ 

.000 

.020 

.000 

.015 

.008 

.015 

.013 

.588 

.000 

.000 

.000 

.633 

.085 

.097 

.291+ 

1.518 

.333 

.180 

.000 

1« 6U8 

• 085 

.112 

.678 

2.120 

.333 

.200 

.000 

2.296 

.178 

.221+ 

.985 

.023 

.000 

.000 

.000 

.025 

.000 

.000 

.009 

.005 

.000 

.000 

.000 

.005 

.000 

.010 

.006 

.005 

.000 

.020 

.000 

.005 

.008 

.000 

.001+ 

.032 

.000 

.020 

.000 

.035 

,008 

.010 

.019 

12.213 

3.185 

.11+0 

.000 

13.21+6 

2.21+0 

1.835 

6.185 

15 . 191 + 

3 . 811 + 

.71+0 

.272 

16 . 1+67 

2.713 

2.291 

7.676 

















Table 5. Sera Samples collected on SIC 14, 
SPECIES 


Wedge-tailed Shearwater 
Newell’s Shearwater 
Juan Eernandez Petrel 
Black-winged Petrel 
Red-tailed Tropicbird 
Blue-faced Booby 
Red-footed Booby 
Great Erigateblrd 
Lesser Erigateblrd 
Sooty Tern 
Housecat 

TOTALS 


Howland McKean Jarvis 
Island Island Island 


233 

100 

125 

50 

0 

75 

0 

10 

0 

58 

76 

0 

55 

14 

0 

0 

0 

—* 

401 

200 

203 


Grand Total SIC 14 = 839 


July and August 1966. 


Island 

Total 


463 

125 

10 

134 

69 


July Grid August Grid Non-Grid 

At-Sea At-Sea _ — 

1 0 1 


0 0 

0 0 

3 0 

0 0 

0 0 

0 o 

O' 1 

8 1 

14 1 


Total 
At-Sea 
2 

1 1 

1 1 

2 5 

1 1 

0 0 

0 o 

0 1 

0 9 

0 15 







804 


26 


3 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; 
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ALL TIMES LOCAL WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
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REMARKS: 


ALL TIMES LOCAL (WHISKY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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